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An Outstanding Question

To answer the above question:
Need to fully understand the evolution of Martian atmosphere, the water, 
and its climate. The atmosphere to solid-body interactions are significant 
also. The MELOS mission challenges the following 3 science objectives.

 

�  

Did Mars really have a warm and wet
environment in its early days??
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Science Objectives (1/3)�
� Escaping Atmosphere:
to understand how Mars 
atmosphere has evolved

− Will study in detail controlling 
processes on removal of ions/neutrals 
from the upper atmosphere with 
special focus on the solar-wind 
interactions.

− Will complements the study by 2013 
Scout mission, MAVEN

− Observation in orbit during the solar 
maximum of the 25th solar cycle 
(around 2022)�

− Solar wind and radiation monitored on 
the companion orbiter

− The study will be enhanced by the 
noble-gas isotopic measurements on 
the lander

� Heritage from NOZOMI (launched 
in 1998)� and ERG
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Science Objectives (2/3)�
� Meteorology:
to understand what is
going on now

− Part of “comparative meteorology of 3 
terrestrial planets (Earth, Venus and Mars)”�
with particular interests on water cycles 
(transportation and re-distribution)�

− Global mapping of atmospheric motions 
with imaging cameras from an elongated 
orbit with its apocenter near the ecliptic

− A sub-mm sounder will provide vertical 
information up to 150 km altitude, 
connecting meteorology to escaping 
atmosphere

− Form a network of ground stations with 
other mission(s), such as Mars NEXT

− Will complements Mars Science Orbiter
(2018?)�
� Heritage from Venus Climate Orbiter

(to be launched in 2010)�
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Science Objectives (3/3)�
� Interior Structure &
Surface Environment:
to understand how solid body 
affects the atmosphere

− Seismic study will improve knowledge on 
interior structure, contributing to 
understand evolution of Mars as a “solid”
planet and its roles on climate history.

− Particular interest on determination of the 
core dimension, which may have dictated 
thermal activity of the solid planet

− Will establish the crater chronology on 
Mars by measuring ratios of radio-active 
elements

− Plan to measure the atmospheric electricity

− Will greatly benefit from network science 
with ESA's Mars NEXT (2018)�
� Technology developed for SELENE-2

and earth science studies



Mars Exploration with a Lander and Orbiters

� Orbiters
− Comparative meteorology (on 

a 3-axis-stabilized orbiter) and 
atmospheric escape studies 
(on a spin-stabilized orbiter) �
� Imaging cameras and a 

plasma science package

� A Lander
− Seismic measurements (+ 

heat flux) for interior structure 
studies

� Configuration of the lander 
& possible science 
packages are being 
discussed by researchers 
in the wider field

In-situ measurements
of escaping atmosphere

Observe “global”
meteorology from 
near apocenter

Seismic 
measurements, near-

surface turbulence and 
gas composition  



Mars

�MOI

�Lander Deorbit
∆V=20m/sV_inf=3.8km/s

∆V＝1590m/s

Mars

� Change Inclination
∆V＝252m/s

�Lower Altitude
∆V＝680m/s

Main Orbiter with OME
(Atmospheric Escape Study)�

Sub Orbiter with ACS
(Meteorology Study)�

Lander(s)�
(Interior Structure Study)�

Orbital Insertion Plan

Target launch windows in 2016 or 2018
(2020 also good)�: Solar max in 25th cycle 



Mass Budget (Very Preliminary)�



Mission Schedule (Preliminary)�



“MELOS” Working Group
� JAXA and Research Institutes

− National Institute of Information and Communications Technology
− National Astronomical Observatory of Japan
− National Institute of Environmental Studies

� Universities
− University of Tokyo
− Aizu University
− Kobe University
− Osaka University
− Nagoya University
− Tsukuba University
− Kyoto University
− Tokyo Institute of Technology
− Tohoku University
− Tokyo Gakugei University
− Rikkyo University
− Toyama University
− Kyushu University

� Foreign Countries
− IRF (Sweden); MPI (Germany); Caltech (USA); Cornell U (USA)�

“Lander Science” discussion meeting at ISAS/JAXA (5 Aug 2008)�
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